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57 ABSTRACT 
A dry planographic printing ink composition which 

comprises a vehicle for an ink, a pigment and a sol 
vent, characterized by using as a portion of the vehicle 
1 to 40% by weight of a silicone modified alkyd resin 
containing 5 to 50% by weight of at least one of the 
organopolysiloxanes substituted by amino groups rep 
resented by the average composition formulas: 

RZ Rn 
RSi-O >Si-O >Si-O, (i) 

R2 (OR)- 
X y 2 

and 

Z. 

R"Si-O Rim-Si-O. (2) 

t(OR)- 
2 

wherein Z stands for an amino group or mono-valent 
substituent having a terminal amino group, R stands 
for a di-valent hydrocarbon group containing 1 to 3 
carbon atoms, R stands for a mono-valent hydrocar 
bon group containing 1 to 3 carbon atoms, R' stands 
for a hydrogen atom or mono-valent hydrocarbon 
group containing 1 to 40 carbon atoms, R stands for 
a methyl group or phenyl group at least 90 molar % of 
which is the methyl group, R stands for a hydrogen 
atom or mono-valent organic group, n is 1, 2 or 3, m 
is 0 or 1, x + y is 6 to 200 and y/x is 1/100 to 40/100 
and w is 5 to 50. The ink composition is a very favor 
able dry planographic printing ink composition having 
a practicable printing:adaptability. 

19 Claims, No Drawings 
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DRY PLANOGRAPHIC PRINTING INK 
COMPOSITION 

The present invention relates to a planographic print 
ing ink composition. . . . . . 
The planographic printing which has been mostly 

used at present has been carried out by means of the 
following operation by using a plate which has on the 
surface no clear high and low parts such as in a relief 
printing plate or intaglio printing plate and consists of 
an oleophilic image area and a hydrophilic non-image 
area apparently in the same plane. - 
That is to say, it is carried out by an operation of 

dampening water in the above-mentioned hydrophilic 
non-image area and an ink on the above-mentioned 
oleophilic image area due to the repulsion of the water 
and the ink from each other and then transferring the 
ink deposited on the above-mentioned image area to a 
matter to be printed to obtain the objective printed 
matter. 
However, in such a planographic printing process, 

the control of the water, that is the dampening water 
which can prevent the deposition of the ink onto the 
non-image area is very difficult and has caused various 
problems. 
There are great defects that, for example, the transfer 

of the dampening water onto the ink roller emulsifies 
the ink on the ink roller and as a result a scumming or 
tinting is formed, the transfer of the dampening water 
to the matter to be printed varies the dimension of the 
matter, and the printed image, particularly in a multi 
color printing, is unclear. 

Further, in this planographic printing process, in 
order to obtain a printed matter which has a fixed color 

tone, it is necessary to maintain the amount of the 
dampening water and the amount of the ink at a fixed 
balance. However, it is so difficult to maintain the 
amounts of both at a fixed balance that there is a defect 
that the color tone of the printed matter fluctuates. 
Therefore, in the planographic printing process, a dry 

planographic printing process has been attempted by 
using a planographic printing plate requiring no damp 
ening water which causes the above-mentioned various 
problems and various dry planographic printing pro 
cesses have been so far developed and proposed. 
For example, as the newest practical process among 

these dry planographic printing processes, there is 
known a planographic printing process wherein the 
printing is carried out by using a planographic printing 
plate provided with a nonadhesive thin layer of silicone 
rubber on the non-image area. It is reported that, in 
such case, the printing can be carried out with a general 
oil ink without the dampening water. (See for example, 
U.S. Pat. No. 3,511,178). 
However, in this dry planographic printing process, 

in fact, there is a fatal defect that when the printing is 
carried out by using a conventional oil ink, a scumming 

2 
or tinting will be generated due to the printing prop 
erty. It is undesirable. , 

In order to improve this procedure, for example, it 
has been attempted to enlarge the tack value of the ink 

5 by increasing the coagulating force of the ink, but there 
is a defect that the piles of dust are so severe that no 
practicable printing can be carried out. 

Further, the printing has been attempted by using 
10 

5 

various ink compositions but no suitable composition 
has yet been discovered, and the dry planographic 
printing process has therefore not become practical in 
fact. . . . . ... . . . ." 

... As a result of making various researches on the ink 
side in the relation of the ink and plate on the ink com 
position suitable for the above-mentioned dry plano 
graphic printing process, the present invention has 

20 

been completed by discovering a very favorable dry 
planogrphic printing ink composition having a practi 
cable printing adaptability. 
The object of the present invention is to provide a dry 

planographic printing ink composition which has no 
defects as in the prior art ink compositions, for use in a 

25 

dry planographic printing procedure and which con 
tains 1 to 40% by weight of silicone modified alkyd 
resin in which 5 to 50% by weight of organopolysilox 
ane compound substitued by amino groups is contained 
therein. : 

30 

! 35 

50 

55 

60 

65 

According to the present invention, therefore, there 
is provided a dry planographic printing ink composition 
which comprises a vehicle for an ink, a pigment and a 
solvent, characterized by using as a portion of the vehi 
cle 1 to 40% by weight of a silicone modified alkyd 
resin containing 5 to 50% by weight of at least one of 
the organopolysiloxanes substituted by amino groups 
represented by the average composition formulas: 

RZ. R 
R Si-O X Si-O X SiO, (1) 

R2 (OR)- 

X 2 y 2 

and 

z 
R Si-O R-Si-O. (2) 

(OR)- 
W 2 

wherein Z stands for an amino group or mono-valent 
substituent having a terminal amino group, R stands 
for a di-valent hydrocarbon group containing 1 to 3 
carbon atoms, R stands for a mono-valent hydrocar 
bon group containing 1 to 3 carbon atoms, R stands 
for a hydrogen atom or mono-valent hydrocarbon 
group containing 1 to 4 carbon atoms, R stands for a 
methyl group or phenyl group at least 90 molar % of 
which is methyl group, R stands for a hydrogen atom 
or mono-valent organic group, n is 1, 2 or 3, m is 0 or 
1, x + y is 6 to 200 and y/x is 1/100 to 40/100 and w is 
5 to 50. 
: The present invention shall be explained more partic 
ularly in the following. 
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First of all, the silicone modified alkyd resin contain 
ing 5 to 50% by weight of organopolysiloxane com 
pound substituted by amino groups in an alkyd resin 
which may be used in the present invention shall be 
explained. For such silicone modified alkyd resin, there 
can be used various resins which are produced, for 
example, by the following processes. 
For example, there are two processes which are prac 

ticable. 
In the first one, a vegetable oil and polyhydric alco 

hol are premixed at a temperature of 200 to 250°C for 
about one hour, the obtained mixture is then cooled to 
a temperature of 160 to 200 C, the mixture is mixed 
with a polybasic acid and aminoalkylpolysiloxane com 
pound for about one hour and the resultant is then 
heated to a temperature of 250 to 300° C to react for 
several hours. r 

In the second process, a vegetable oil, polyhydric 
alcohol and polybasic acid are previously reacted to 
gether to synthesize an alkyd resin having a high acid 
value or a high OH value, then the reaction matter is 
added to an organopolysiloxane substituted by amino 
groups and a reaction is effected at a temperature of 
140° to 180° C with dehydration. , 
The reaction of the organopolysiloxane compound 25 

substituted by amino groups and the alkyd is consid 
ered to be a dehydration of the OH in the alkyd and the 
silicone or de-alcoholization between the OH in the 
alkyd and alkoxy group in the siloxane, or a reaction 
between the acid in the alkyd and amino group in the 30 

... siloxane. 
it. As the polyhydric alcohols, it is possible to use poly 

hydric alcohols which are a raw material for the synthe 
...sis of prior alkyd resins, for example dihydric alcohols 
such as ethylene glycol, diethylene glycol, triethylene 
glycol, propylene glycol, trimethylene glycol and tetra 
methylene glycol; trihydric alcohols such as glycerine 

and trimethylol propane; polyhydric alcohols such as 
diglycerine, triglycerine, pentaerythritol, dipentaery 
thritol, mannitol and sorbitol. 
As the polybasic acids, it is possible to use polybasic 

acids which are a raw material for the synthesis of prior 
alkyd resins, for example saturated polybasic acids 

O 

(CH, GH, (CH, 
h.Nc-Hoch-i-o si-o S-CHOCH-NH, 

oCH, cH, oCH, 
20 

4 
such as phthalic anhydride and terephthalic, succinic, 
adipic and sebacic acids; unsaturated polybasic acids 
such as maleic acid, maleic anhydride and fumaric 
itaconic and citraconic acids and polybasic acids which 
are obtained by the Diels-Alder reaction such as cy 
clopentadiene-maleic anhydride addition product, ter 
pene-maleic anhydride addition product, and rosin 
maleic anhydride addition product. 
As the vegetable: oils, it is possible to use linseed, 

10 perilla, tung, sesame, rape seed and soya-bean oils. 
In the aforementioned formulas (1) and (2), Z may 

be an amino group or a group which has an amino 
group in the terminal position such as -NHCH-NH2, 
-NH(CH)NH, or -O(CR)CHNH group 

15 wherein R stands for a hydrogen atom or a mono 
valent organic group and b is 2, 3, 4 or 5, R' may be a 
di-valent hydrocarbon group having 3 to 6 carbon 
atoms such as propylene or butylene, R* may be a 
mono-valent hydrocarbon group having 1 to 3 carbon 

20 atoms such as unsubstituted or halogen-substituted 
methyl, ethyl or propyl, R may be a mono-valent hy 
drocarbon group having 1 to 4 carbon atoms such as 
unsubstituted or halogen-substituted methyl, ethyl or 
propyl, R may be a methyl group or phenyl group at 
least 90 molar % of which is methyl group, R may be 
a hydrogen atom or mono-valent group such as methyl, 
ethyl, propyl or phenyl, n is 1, 2 or 3, m is 0 or 1, x and 
y are an integer, but x + y is 6 to 200 and y/x is 1/100 
to 40/100, and w is an integer of 5 to 50. 
These organopolysiloxane compounds substituted by 

amino groups can be manufactured by any known pro 
cesses, for example as described in Japanese Pat. Nos. 
1185/65, 28090/71, 8598/61 and 17150/62. 
The preferable amino group substituted compounds 

35 are illustrated in the following and these compounds 
may be in the form of straight chain, branched chain 
and cyclic structures. 

H. H. 
(CH)SiO so so i(CH3)3 

CH CHNHCHNH 
56 3 

. . . CH, GH, CH, 
H.NHCHNHC-so so i -CHNHCH, NH, 

OCH CH OCH ; 
10 

CH, H. SH-NH. 
y CH-SiO so so -CH 

CaHNH, CH 3 CH 

s 

When the modifying content of silicone is less than 
65 3% in the silicone modified alkyd resin, the effect for 

an adhesion reducing agent will be low. When the mod 
ifying content of silicone is 60%, the reaction will be 
effected only with difficulty. It is desirable that the 
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modifying content of silicone in the silicone modified 
alkyd resin be preferably 5 to 50%. . . . . . . 
The dry planographic printing ink composition con 

taining 1 to 40% of a silicone modified alkyd resin shall 
now be explained. For such ink composition; there can 
be used, for example, an ink composition prepared by 
adding 1 to 40% by weight of the above-mentioned 
silicone modified alkyd resin to a vehicle for an ordi 
nary ink composition, further adding thereto a coloring 
agent and if necessary any other auxiliary agent and 
mixing or kneading the mixture well together with a 
solvent or diluent. 
As the vehicle for the ink composition, it is possible 

to use any well known vehicles, for example drying oil 
and synthetic drying oil; natural or modified resins such 
as rosin, copal, dammer, shellac, hardened rosin and 
rosin esters; synthetic resins such as phenol resin, rosin 
modified phenol resin, 100% phenol resin, maleic acid 
resin, alkyd resin, petroleum resin, vinyl resin, acrylic 
resin, polyamide resin, epoxy resin, aminoalkyd resin, 
polyurethane resin and aminoplast resin; cellulose de 
rivatives such as nitrocellulose and ethyl cellulose; 
rubber derivatives such as chlorinated rubber, cyclized 
rubber; and others such as glue, casein, dextrin and 
ZC. 

The amount of the vehicle employed for the ink com 
position is preferably 20 to 80% by weight based upon 
the total weight of the ink composition. . . . . 
As the coloring agent in the ink composition, for 

example, it is possible to use any coloring agents such 
as inorganic or organic pigments which have been used 
for prior art ink compositions. 
As the inorganic and organic pigments, it is possible 

to use inorganic pigments such as chrome yellow, ver 
million, prussian blue, red oxide, cadmium yellow, 
cadmium red, titanium white, carbon black, alumina 
white, barium sulfate, calcium carbonate and white 
lead; and organic pigments such as insoluble azo pig 
ment, azo lake pigment, polyazo pigment, phthalocya 
nine pigment, anthraquinone pigment, thioindigo pig 
ment, perylene pigment, perynone pigment, quinacri 
done pigment, dioxazine pigment and ilgazine pigment. 
The amount of the pigment used is preferably 3 to 

40% by weight based upon the total weight of the ink 
composition. : ' ' '.' ' 

:0 

15 

20 

25 

30 

able that the content: of the silicone modified alkyd 
resin in:the printing ink composition be preferably 1 to 
40%. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
As is evident from the above-description, the printing 

ink composition according to the present invention is 
an ink composition suitable for a dry planographic 
printing process characterized by containing a silicone 
modified, alkyd resin. . . . . . . . . . . 
The present invention has been developed by discov 

ering the facts that when the adhesion of an ink to a 
nonadhesive layer forming the non-image area of a 
plate in a dry planographic printing process is reduced, 
a printed matter producing no scumming or tinting will 
be obtained and on the other hand when the coagulat 
ing force of the ink itself is reduced, a scumming or 
tinting will occur in the non-image area, and hence 
considering the facts that the coagulating force of the 
ink is not to be particularly limited and the reduction of 
the adhering energy of the ink is an important point. 
As different from any ordinary ink composition, the 

present invention utilizes an adhering energy reducing 
agent to prevent the non-image area consisting of a 
nonadhesive layer from being contaminated by the 
adhesion of the ink and therefore an ink composition is 
obtained wherein particularly the effect of reducing the 
adhering energy is stabilized by chemically combining a 
silicone with an ink vehicle. 

It has been suggested to reduce the adhering energy 
of an ink with an ink composition wherein an organo 
polysiloxane compound chemically uncombined but 
merely physically mixed with an ink vehicle is added 

35 

into an ink. However, with such ink composition, there 
occur problems such as the poor dispersion of the or 
ganopolysiloxane compound in the ink composition, 
the separation of the organopolysiloxane compound on 
the ink surface, the increase of the viscosity of the ink, 
the deterioration of the dispersion of the ink pigment 
and the slip of the ink on the kneading roll and there 

40 

45 

As the solvent, it is possible to use, hydrocarbon . 
solvents such as solvent naphtha having a high boiling 
point, spindle oil and machine oil. . . . 
As the auxiliary agent in the ink composition, it is 

possible to use any well known auxiliary agents such as 
for example wax, grease, plasticizer, stabilizing agent, 
dryer, assistant dryer, thickener, dispersing agent, filler 
and others. 
The amount of the auxiliary agent used is preferably 

5 to 15% by weight based upon the total weight of the 
ink composition. 
As the mixing or kneading methods in the production 

of the ink composition, for example, it is possible to use 
conventional methods such as the roll milling, ball 
milling, attritor and sand milling methods. 
When the content of the silicone modified alkyd resin 

in the ink composition is less than 0.5% byweight, the 

are further problems in the increase of the amount of 
addition, the stability on the machine and the continu 
ous printing adaptability. Thus, it is substantially im 
possible in practice. 
On the other hand, the ink composition of the pre 

sent invention containing a silicone modified alkyd 
resin in which an alkyd resin portion and silicone por 
tion are chemically combined together is very stable 
and has no contamination by the adhesion of the ink to 
a non-image area consisting of a nonadhesive layer in a 
dry planographic printing process because of the ad 

50 

55 

60 

peelability of the ink from the plate surface in the dry 
planographic printing is poor. When the content of the 
silicone modified alkyd resin in the ink composition is 
more than 50% by weight, there are present disadvan 
tages in the problems of the roller stability, fluidity and 
wetting with a pigment in the ink. Therefore, it is desir 

65 

hering energy of the vehicle itself in the ink composi 
tion, can be stably used in printing, has no separation of 
the organopolysiloxane compound on the ink surface, 
no increase of the ink viscosity, no deterioration of the 
dispersion of the pigment and no slip of the ink on the 
kneading roll and is very high in the stability on the roll 
of the printing machine and in a continuous printing 
procedure. 
The present invention is illustrated by the following 

examples in which parts are by weight. , 

: EXAMPLE 1 
When the following ink composition A in which a 

silicone modified alkyd resin was contained and the 
following ink composition B in which the same amount 
of organopolysiloxane was contained were used in 
printing by using a printing plate which had a nonadhe 
sive layer and which was made by the Minnesota Min 
ing and Manufacturing Company without a dampening 
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water in a Heidelberg KOR-D planographic printing 
machine, the ink A in which the silicone modified alkyd 
resin was used was favorable in the transfer and pro 
duced no scumming or tinting even when more than 

Composition of the ink B which was 
produced by adding silicone oil 

30,000 sheets were continuously printed, but on the 5 Sabon black foprinting ink 17.0 parts 
other hand the ink B in which the or lvsil Phthalocyanine Blue 8.0 parts ganopolysiloxane Rosin modified-phenol resin varnish B 60.0 parts 
was used became poor in the transfer when 5,000 G FERA te (metal entration: 7.5%) 73 E. obalt map theate (theta Colcetation A. ..U par 
sheets were printed and could not give printed matters Manganese naphthenate (metal concentration: 6.5%) 1.0 parts 
on a practicable level. Silicone oil used in the ink. A 1.8 parts 

10, Spindle oil 4.2 parts 
Total: 100.0 parts 

Composition of the ink A which was produced 
by using silicone modified alkyd resin 

Carbon black for printing ink 17.0 parts The above-mentioned mixture was kneaded by using 
Phthalocyanine Blue 8.0 parts 15 th I btai ink of Ink k of 1.0 Rosin modified phenol resin varnish A 60.0 parts three rols to obtain an in of Inkometer tack O 
Wax compound 7.0 parts (400 rp.m., 32 C, 1 minute). 
Cobalt naphthenate (metal concentration: 7.5%) 1.0 parts 
Manganese naphthenate (metal concentration: 6.5%) 1.0 parts 
Spindle oil 6.0 parts - 
--------m-m-m-m-m- Composition of the rosin modified 

Total: 100.0 parts 20 phenol resin gel varnish B 
Rosin modified alkyl phenol resin - 40.0 parts 

w Alkyd resin 10.0 parts 

The above-mentioned mixture was kneaded by using Elysis castor oil 38 E. o ce Ot -U par 

three rolls to obtain an ink for a dry planographic print An octoate 2.0 parts 
ing of Inkometer tack of 11.0 (400 rp.m., 32 C, 1 2 minute). 5 Total: 100.0 parts 

Composition of the rosin modified Even when other pigments, for example disazo Yel 
phenol resin varnish A low Carmine 6B, Ouinacridone Red and carbon black 

Rosin modified alkyl phenol resin 400 parts 30 were used in the ink A, it was possible to produce a 
Silicone modified alkyd resin A 10.0 parts satisfactory ink and the printing adaptability was favor 
Dehydrated castor oil 10.0 parts able as a result 
Spindle oil 38.0 parts 
Aluminium octoate 2.0 parts " - "P" EXAMPLE 2 

Total: 100.0 parts 35 70.0 parts of linseed oil were mixed with 10.0 parts of 
pentaerythritol and the mixture was heated and agi 
tated at 220 C for 1 hour. Then the mixture was cooled The above-mentioned composition was heated at O to 200 C and the following compounds were added 180°C for 6 hours to obtain the rosin modified phenol 

resin varnish A. thereto: 

Isophthalic acid 10.0 parts 
Tetrahydrophthalic acid 

10.0 parts 

CH, H. (CH, 
H-NHCHNH.C.cio o -CHNHCHNH, 50.0 parts 

OCH CH OCH 
10 

Calcium naphthenate 0.5 parts 

Composition for the production of 
the silicone modified alkyd resin A 

Alkyd resin (acid value: 5.7; OH value: 105.2) 70.0 parts 

H. H. 
(CH)SiO i-o s -m-O Si-(CH) 30.0 parts 

CH CHNHCHNH 
56 8 

Paratoluenesulfonic acid 0.5 parts 
Total: 100.5 parts 

After one hour of mixing, the temperature of the 
The mixture having the above composition was re- mixture was raised to 280 C to effect a reaction for 5 

acted at 150°C for 5 hours to obtain a yellow transpar- hours. As a result a yellow transparent viscous silicone 
ent viscous silicone modified alkyd resin. modified alkyd resin was obtained. 
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Using the above silicone modified alkyd resin, an ink 
was prepared according to the composition of the ink A. 
of example 1. The prepared ink was used in a printing 
plate which had a nonadhesive layer and which was 

The above-mentioned mixture was heated and agi 
tated at 180° C for 5 hours to obtain rosin modified 
phenol resingel varnish C. - 

made by the Minnesota Mining and Manufacturing 5 - 
Company without a dampening water in a Heidelberg * Composition for the production of 

o :- - Fr. silicone modified alkyd resin B 
KOR-D planographic printing machine. The ink was - - - 
favorable in the transfer and produced no scumming or Alkyd resin (acid value: 50.2, OH value: 85.3) 50.0 parts 
tinting even when more than 30,000 sheets were con- . . . . 

s' 10 CH CH CHNH tinuously printed. . . . . 
The production of the ink was possible even when CH-so so -- so-CH, 50.0 parts 

any kind of pigment was used, and the printing adapt- CHNH, CH -CH 
ability was favorable as a result. 30 

Paratoluenesulfonic acid ': Y, 0.5 parts 

EXAMPLE 3 5. Total: 100.5 parts 
When the following ink C in which a silicone modi 

fied alkyd resin of Inkometer tack of 9.0 (400 rp.m. 
32°C, 1 minute) was used in the case that the coagulat- The above-mentioned mixture was reacted together 
ing force of the ink was reduced and the following ink at 150 C for 4 hours to obtain a yellow transparent 
D in which silicone oil was used to print on a practical 20 viscous silicone modified alkyd resin. 
scale, the ink C was able to continuously print 30,000 
sheets and in that case no scumming or, tinting oc- A 
curred, and on the other hand the ink. D was able to Composition of the ink D which was produced by adding silicone oil 
continuously only 2,000 sheets and in that case the ink . . . . . . . . . . . . . 
piled on the roll and a poor transfer was occurred and 25 SE: Einting ink '8 EA 
printed matters on a practicable level could not be Rosin modified phenol resin gel varnish B 
obtained. which was used in example 57:0 parts 

Wax compound . . . . . . 7.0 parts 
Cobalt naphthenate (metal concentration: 7.5%) 10.0, parts 
Manganese naphthenate (metal concentration: 6.5%) 10.0 parts 

Composition of the ink C which was produced 30 Organopolysiloxane which was used in the ink C 5.7 parts 
by using silicone modified alkyd resin Spindle:oil . . . . . . . . . . . . ; 3.3 parts 

Carbon black for printing ink 17.0 parts Total: 100.0 parts 
Phthalocyanine Blue 8.0 parts 
Rosin modified phenol resin gel varnish: C 57.0 parts 
Wax compound 7.0 parts . 0 
Cobalt naphthenate (metal concentration: 7.5%) 1.0 parts 35 The above-mentioned mixture was kneaded by using 
Manganese naphthenate (metal concentration: 6.5%) 1.0 parts three rolls to obtain an ink D of Inkometer tack of 9.0 
Spindle oil 9.0 parts O : - (400 rp.m., 32 C, 1 minute). 

Example 4 . - 

Alkyd resin (acid value: 5.7; OH value: 105.2) 70.0 parts 

CH, H. H 
H.NC-Hochi -O i-o -CHOCHNH, 30.0 parts 

OCH . . . . CH OCH 
t - 20 

Total: 100.0 parts 

Total: 100.0 parts 

The above-mentioned mixture was kneaded by using 
three rolls to obtain an ink for a dry planographic print 
ing of Inkometer tack of 9.0 (400 rp.m., 32 C, 1 min 
ute). 

Composition of rosin modified 
resin gel varnish C 

Rosin modified alkyl phenol resin 40.0 parts 
Silicone modified alkyd resin B 20.0 parts 
Spindle oil 38.0 parts 
Aluminium octoate 2.0 parts 

Total: 100.0 parts 

55 

60 

65 tinuously printed. . . . . 

The above mentioned mixture was reacted together 
at 150° C for 5 hours to obtain a yellow transparent 
viscous silicone modified alkyd resin. 
Using the above silicone modified alkyd resin, an ink 

was prepared according to the composition of the ink A 
of example 1. The prepared ink was used in a printing 
plate which had a nonadhesive layer and which was 
made by the Minnesota Mining and Manufacturing 
Company without a dampening water in a Heidelberg 
KOR-D planographic printing machine. The ink was 
favorable in the transfer and produced no scumming or 
tinting even when more than 30,000 sheets were con 

The production of the ink was possible even when 
any kind of pigment was used, and the printing adapt 
ability was favorable as a result. 

  



3,948,827 
11 

EXAMPLES5 to 8 
Inks were respectively prepared by the same manner 

12 
a result, the transfer was favorable and no scumming or 
tinting was produced when more than 30,000, sheets 
were continuously printed. . 

Table 2 . . . . w 

Silicone modified alkyd resin . . . . . . . . . . . . . 
Organo- . . . . . . . . . 

Example poly- " . . Auxiliary . . . . " - 
No. Wehicle siloxane Alkyd resin . Pigment agent. Solvent. . 

substituted ; : " . . 
by amino 
group 

Alkyd resin: Ethylene glycol: . . . . . . " . . . 
10.5 parts Same as in 1 part . . . . . . Carbon, black. Same as in Solvent; 

9 Example Maleic anhydride: , , Example 1 naphtha . . . . 
Rosin ester: . 5 parts 0.5 parts 20 parts 9 parts 30.5 parts 
30 parts Tung oil: 3.5 parts 
Maleic acid Glycerine: 
resin: 30 parts Same as in 1.2 parts : . Benzidine Same as in Machine 

O Example 2 Fumaric acid: . yellow Example oil 
Linseed oil: 3 parts 0.8 parts : ... 10; parts - 9 parts. . . . . . 7 parts 
24 parts Castor oil: 6 parts v T - 

| Sorbitol: 0.5 parts - 
Petroleum Same as in Terephthalic acid: Cadmium red. . . . Same as in Spindle 

11 resin: 50 parts Example 3. 0.5 parts . . . . . . . . . . Example I oil, 
l part Perrila oil: 10 parts 9 parts 25.7 parts 

4 parts . * . 

as in Example 1 using such materials as described in the 
following Table 1. The respectively prepared inks were 
used in the printing the same as in Example 1 by using 
a printing plate which had a nonadhesive layer and 
which was made by the Minnesota Mining and Manu 
facturing Company without a dampening water in a 
Heidelberg KOR-D planographic printing machine. As 30 
a result, the transfer was favorable and no scumming or 

25 What we claim is: 1. A dry planographic printing ink composition 
which comprises a vehicle for an ink, a pigment and a 
Solvent, characterized by using as a portion of the vehi 
cle 1 to 40% by weight of a silicone modified alkyd 
resin containing 5 to 50% by weight of at least one 
organopolysiloxane substituted by amino groups and 
having the average composition formula: 

Table 1 s 

Silicone modified alkyd resin ' ' ' ' ' 
Organo 

Example poly- t Auxiliary . . . . . g 
No. Vehicle siloxane Alkyd resin Pigment agent Solvent . . . . ." 

substituted r 

by amino 
group 

Petroleum Same as in Alkyd resin Prussian blue Same as in Spindle oil 
5 resin: 3 parts Example 1 acid value: 8 Example 

Alkyd OH value: 95 r 
resin: 7 parts 0.5 parts 2.5 parts . 20 parts 9 parts 30 parts 

Sane as in Alkyd resin Carbon black Same as in Spindle oil 
6 Maleic acid Example 3 (SE value: 40.5 Example 1 

resin: 20 parts OH value: 153 
18 parts 20 parts 18 parts 9 parts 15 parts 

Rosin ester: f 
12 parts Same as in Alkyd resin Phthalocyanine Same as in Alkylbenzene 

7 Rosin modified Example 1 acid value: 8 Example 1 
phenol resin: OH value: 95 
18 parts Tung oil: 5 parts 5 parts 14 parts 9 parts 9 parts 
17 parts 
Maleic resin: 
5 parts Same as in Alkyd resin Dioxazine Same as in Solvent 

8 Polyurethane: Example 1 ( acid value: 5.7 violet Example 1 naphtha 
5 parts OH value: 05.2 . 
Linseed oil: 7 parts 7 parts 13 parts 9 parts 20 parts 
34 parts 

tinting was produced when more than 30,000 sheets . . . . R'Z d : 
were continuously printed. R"Si-O . >Si-O > Si-O. (1) 

r R2 (OR)- 

EXAMPLES 9 TO 11 x y - 2 

Inks were respectively prepared by the same manner 60. and 
as in Example 2 using the materials as described in the 
following Table 2. The respectively prepared inks were 
used in the printing the same as in Example 2 by using 
a printing plate which had a nonadhesive layer and 

65 which was made by the Minnesota Mining and Manu 
facturing Company without a dampening water. in a 
Heidelberg KOR-D planographic printing machine. As 

(2) 
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wherein Z is an amino group or a monovalent substitu 
ent having a terminal amino group, R is a divalent 
hydrocarbon group having 1 to 3 carbon atoms, R is a 
monovalent hydrocarbon group having 1 to 3 carbon 
atoms, R is hydrogen or a monovalent hydrocarbon 
group having 1 to 4 carbon atoms, R is methyl or 
phenyl but wherein at least 90 molar 9% of which is 
methyl, R is hydrogen or a monovalent organic group, 
n is 1, 2 or 3, m is 0 or 1, x+y is 6 to 200 and y/x is 
1/100 to 40/100, and w is 5 to 50, said vehicle being 
selected from the group consisting of drying oil, syn 
thetic drying oil, rosin, copal, dammer, shellac, hard 
ened rosin, rosin esters, phenolic resins, rosin-modified 
phenolic resins, maleic acid resins, alkyd resins, petro 
leum resins, vinyl resins, polyamide resins, epoxy res 
ins, aminoalkyd resins, polyurethane resins, aminoplast 
resins, nitrocellulose, ethyl cellulose, chlorinated rub 
ber, cyclized rubber, glue, casein, dextrin and zein. 

2. A dry planographic printing ink composition as 
claimed in claim 1 wherein the composition consists of 
20 to 80% by weight of the vehicle for an ink, 1 to 40% 
by weight of the silicone modified alkyd resin and 3 to 
40% by weight of the pigment based upon the total 
weight of the composition and the solvent. 

3. A dry planographic printing ink composition as 
claimed in claim 1 wherein in the organopolysiloxane, 
Z is selected from the group consisting of 
NHCH-NH, -NH(CH,),NH, and -O(cR6), 

CH3NH2 wherein R is hydrogen or a monovalent or 
ganic group and b is 2, 3, 4 or 5, R is a divalent hydro 
carbon group having 3 to 6 carbon atoms, R2 is unsub 
stituted or halogen-substituted methyl, ethyl or propyl, 
R is unsubstituted or halogen-substituted methyl, ethyl 
or propyl, R is methyl or phenyl but wherein at least go 
molar % of which is methyl, R5 is hydrogen, methyl, 
ethyl, propyl or phenyl, n is 1, 2 or 3, m is 0 or 1, x and 
y are integers wherein x+y is 6 to 200 and y/x is 1/100 
to 40/100, and w is an integer of 5 to 50. - : 
4. A dry planographic printing ink composition as 

claimed in claim 1 wherein R is propylene or butylene. 
5. A dry planographic printing ink composition as 

claimed in claim 1 wherein the pigment is an inorganic 
pigment selected from the group consisting of chrome 
yellow, chrome vermillion, prussian blue, red oxide, 
cadmium yellow, cadmium red, titanium white, carbon 
black, alumina white, barium sulfate, calcium carbon 
ate and white lead. 

6. A dry planographic printing ink composition as 
claimed in claim 1 wherein the pigment is an organic 
Pigment selected from the group consisting of an insol 
uble azo pigment, azo lake pigment, polyazo pigment, 
phthalocyanine pigment, anthraquinone pigment, thi 
oindigo pigment, perylene pigment, perynone pigment, 
quinacridone pigment, dioxazine pigment and ilgazine 
pigment. 

7. A dry planographic printing ink composition as 
claimed in claim 1 wherein the solvent is a hydrocarbon 
solvent. 

8. A dry planographic printing ink composition as 
claimed in claim 7 wherein said solvent is selected from 
the group consisting of solvent naphtha having a high 
boiling point, alkylbenzene, spindle oil and machine 
oil. 

.. clai 
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4:9. A dry, planographic printing, ink, composition as 

in claim;1 wherein the composition contains 
... the vehicle for an ink, the silicone modified alkyd resin, 
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the pigment, the solvent and an auxiliary agent selected 
from the group consisting of wax, grease, plasticizer, 
stabilizing agent, dryer, assistant dryer, thickener, dis 
persing agent and filler. 

10. A dry planographic printing ink composition as 
claimed in claim 9 wherein the auxiliary agent is used in 
a quantity of 5 to 15% by weight based upon the total 
weight of the composition. 

11. A dry planographic printing ink composition as 
claimed in claim 1, wherein the vinyl resin is an acrylic 
CS. 
12. A dry planographic printing ink composition as 

claimed in claim 1 wherein the silicone modified alkyd 
resin is a product which is obtained by premixing a 
vegetable oil with a polyhydric alcohol at a tempera 
ture of 200 to 250 C for about one hour, cooling the 
obtained mixture to a temperature of 160 to 200 C, 
mixing the mixture with a polybasic acid and an or 
ganopolysiloxane substituted by amino groups for 
about one hour, and heating the resultant mixture to a 
temperature of 250 to 300° C for several hours. 

13. A dry planographic printing ink composition as 
claimed in claim 12 wherein the vegetable oil is se 
lected from the group consisting of linseed, perilla, 
tung, sesame, rape seed and soya-bean oil. 

14. A dry planographic printing ink composition as 
claimed in claim 12 wherein the polyhydric alcohol is 
selected from the group consisting of ethylene glycol, 
diethylene glycol, triethylene glycol, propylene glycol, 
trimethylene glycol, tetramethylene glycol, glycerine, 
trimethylol propane, diglycerine, triglycerine, penta 
erythritol, dipentaerythritol, mannitol and sorbitol. 

15. A dry planographic printing ink composition as 
claimed in claim 12 wherein the polybasic acid is se 
lected from the group consisting of phthalic anhydride, 
terephthalic acid, succinic acid, adipic acid, sebacic 
acid, maleic acid, maleic anhydride, fumaric acid, ita 
conic acid, citraconic acid, cyclopentadiene-maleic 
anhydride addition product, terpene-maleic anhydride 
addition product and rosin-maleic anhydride addition 
product. 

16. A dry planographic printing ink composition as 
claimed in claim 1 wherein the silicone modified alkyd 
resin is a product which is obtained by previously react 
ing together a vegetable oil, a polyhydric alcohol and a 
polybasic acid to synthesize an alkyd resin having a 
high acid value or a high OH value, adding the reaction 
product to an organopolysiloxane substituted by amino 
groups, and effecting a reaction at a temperature of 
140 to 180° C with dehydration. 
17. A dry planographic printing ink composition as 

claimed in claim 16 wherein the vegetable oil is se 
lected from the group consisting of linseed, perilla, 
tung, sesame, rape seed and soya-bean oil. 

18. A dry planographic printing ink composition as 
claimed in claim 16 wherein the polyhydric alcohol is 
selected from the group consisting of ethylene glycol, 
diethylene glycol, triethylene glycol, propylene glycol, 
trimethylene glycol, tetramethylene glycol, glycerine, 
trimethylol propane, diglycerine, triglycerine, penta 
erythritol, dipentaerythritol, mannitol and sorbitol. 

19. A dry planographic printing ink composition as 
claimed in claim 16 wherein the polybasic acid is se 
lected from the group consisting of phthalic anhydride, 
terephthalic acid, succinic acid, adipic acid, sebacic 
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acid, maleic acid, maleic anhydride, fumaric acid, ita- addition product and rosin-maleic anhydride addition 
conic acid, citraconic acid, cyclopentadiene-maleic product. 
anhydride addition product, terpene-maleic anhydride k k >k k sk 
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